DERWENT-ACC-NO: 1999-500133 
DERWENT - WEEK : 199951 

COPYRIGHT 1999 DERWENT INFORMATION LTD 



TITLE: Wiring board structure for mounting semiconductor 
device e.g. chip - 

has spacers with height smaller that of bump electrodes 
used for electrically 

connecting device to wiring board, on both ends of chip. 
PATENT -ASSIGNEE: CITIZEN WATCH CO LTD [CITL] 
PRIORITY-DATA: 1998 JP-0015491 (January 28, 1998) 



PATENT -FAMILY: 

PUB -NO PUB -DATE LANGUAGE 

PAGES MAIN- 1 PC 

JP 11214432 A August 6, 1999 N/A 

006 H01L 021/60 



APPLICATION-DATA : 

PUB-NO APPL-DESCRIPTOR APPL-NO 
APPL-DATE 

JP 11214432A N/A 1998 JP- 0015491 

January 28, 1998 



INT-CL (IPC) : H01L021/60 



ABSTRACTED -PUB -NO: JP 1121443 2A 

BASIC -ABSTRACT: NOVELTY - The semiconductor chip (1) is 
provided with identical 

bump electrodes (2) using which the chip is electrically 
connected to the 

wiring board (5) . Spacers (3) with height smaller than 
that of the bump 

electrodes are provided on both ends of the chip. The 
spacers are made of same 

refractory metals as that used for making the bump 
electrodes . DETAILED 

DESCRIPTION - An INDEPENDENT CLAIM is also included for 
spacer formation 
method . 



USE - For mounting semiconductor devices such as chip in 
electronic machines . 



ADVANTAGE - Since spacers are provided on both ends of the 
chip while mounting 

the chip onto the wiring board, even when a positional 
offset occurs between 

the mounting pad and bump electrode, the space between the 
semiconductor chip 

and wiring board is uniform. Stabilizes the device by 
providing thermal 

fatigue- durability. DESCRIPTION OF DRAWING (S) - The figure 
shows the sectional 

view of the semiconductor device. (1) Semiconductor chip; 

(2) Bump electrode; 

(3) Spacer; (5) Wiring board. 

CHOSEN- DRAWING: Dwg.l/15 
TITLE-TERMS : 

WIRE BOARD STRUCTURE MOUNT SEMICONDUCTOR DEVICE CHIP SPACE 
HEIGHT SMALLER BUMP 

ELECTRODE ELECTRIC CONNECT DEVICE WIRE BOARD END CHIP 
DERWENT- CLASS: U14 V04 
EPI-CODES: U14-H03B; V04-Q05; 
SECONDARY -ACC -NO : 

Non-CPI Secondary Accession Numbers: N1999-373291 



# 



(19)B*H#tW (JP) (12) & H i^F if & < A > (lDWWBKMMW 

ftH§¥H -214432 

(43)&iBB ¥*11¥(1999)8H6B 

(51)Inta' IM?ffi# F I 

H0 1L 21/60 3 1 1 H0 1L 21/60 3 1 1Q 

3 1 IS 



(M*«C0R12 OL (£ 6 H) 



(2i)aie## 


»H¥10- 15491 


(71)fflHA 


000001960 










(22)fflKB 


¥J«10¥(1998) 1E28B 




JtRflSrteKBSrfi 2TB 1 S Hf 






(72)5fi9I# 










«5*0fiR***T**iBf84O#« -> 











(54) B8M©«ifW *»ff»B*±tfX^— 9*<«3?fe 



(57) imm 

mm] 9m>*-yVkg.mmtoQ.wx^tf%>ki 
x t, *m»f- vTt mm®, t ntsm z-mz&^zi 

i ) stasis 5 ±fc¥»** -y r i tmm 

cftosssmi 2 ware £ h t a * nii £ o t ffiv* 




(2) 



11-2 14432 



i mm 1 3 EtaseLhtc^f*^ y r tgmm 
i w*«2 1 mm i eito¥**BSfc:*}v . * 

SB. 

3 m -y 7izB& txm gfitsax $ t 

Ht*4W4*iiJ:0fcfivuw-i>-fc»j*U Meo 

-y r^jgmg^SmW&JSsMSrfr 5 - t * 

[ ltt®8] »*B6BaoiNI(*«»ctJV^T. S 30 
[ W*« 9 J H&a 6 e»a¥*ft£SC& . E 

^^-^ES^fne^^^f- 7 r * 

EM»Kfcff ft t fclRCWK)**** -y rort*** 

B. 

[19^ 1 0 3 m^6iEttO¥«fl«B££b vt . 

h9Is*«*^- ••/ r tcEn«« *>*i— t h mm 

*#*T4£fc$irafcLfcW*HW. 40 

vMWKflOTTOfctt^ttftR IX vt&kUWtt&ttS 
fc»*i-4I8fcfl!OTTOfc*«»fci»LTV«8rV># 
!K^(cft0Cafcfflafc*-4KiBV& J: OMtjA&a 

(M*ftl 2] YtJB&lX"*: 
v Wfilcftottff t TOlMcStt IT v i& v umy&TO 
*»Jftt-4ISfcfl!l0TOfc*JWfc««L'O«frv** 



[000 1] 

T. ¥*fr*y7attflfcEIIS&Ojltt"yKfc«tt 
««t3*NWWWK:BW-4. 

[00023 

*HWWaK:ii WC , -y rt m&fct 

*4fc*fc. ^&+-v7kffl&mLk<7>imLtzk* 

ffcgfii LT\ fci *.lfffBPP7 - 2 2 64 2 

[ 0 0 0 3 Ifif*^^— ftBtftl? y t-T+tTtk 
S^JB^^NWBaiWWitonTHl 3. 014^ 

[00043 01 3fcJ:Wf014<S±ie#ffi^7-2 2 
64 2 2^fg(C^?^ J N«*tlS$-^-riIiS0T- 
01 30«Bt(co^TRW"t4. ^*f--yr2 

1 , JWe«il«T»l|-f * ^e®fii 2 2 i: X^- 
■9-2 3i:*«»^<lTV^T. 12 3<O^SI,ZX^. 
— 1 2 3 i "3 <>a^S^Ng6B2 6jWftS8*iTH 
*. E«S«2 5t{i^*f--yr2 lC^g«fi|2 2 
<OESfcW J&ti J: 3 -y KS 2 4 

— 3<T»\^m2 6 OEfifcJtJC"f 4 <k 3 (CS»^2 
7jW»aiTV^. i H»*f-)'r2 1tEII«K2 5t 
li, ¥3l«:^<y7'2 1 K3ALX:S&B1S2 2"C«RW 
8»£ffv\ 1 2 3<7)4&m2 6liE®£«2 5 
cofijl>\2 7(;jfA$ii. *i*f772 l tMmmfc 

2 5fc*«fiaBW>5fiTV»4. 

[00053 014 <0ltJt{COV>-CgeB>li-4 . ¥»fls^- 
•yr2 1±Wi, Bf£<0ttlKTfflM-«SQB«ti2 2fc 

^-9-2 3*«w«s#ito*. mm^25imm 

*+v72 1 2 2 OESlCttJC-f 4 «t 3 < 

•y HnS2 4 X^—f 2 3<?)W&.&m-t& 

fe»OglS2 8]WB**<lTV^. ^«cf- yT2 1 1 
Et8S« 2 5 1 li*»«tf - -yT2Hzm&L ti%m& 
2 2TWRflW«tffV\ X^-^2 3ISEtaS«2 5 
08»2 8t«LTfliiB-Ca*$*l. ¥««!f-yr2 1 
t E&&& 2 5k *»ffilKW>» ilT ^4 . 
[00063 

HMH*«IWifcLJ:3fc-r4BH] L*'L^%. E«S 
«t/C*4iMigm*Ktt. ^Nifrf-yTWKWjSLfc 
x-^— 9-tf)fiffl8W>*ff3*&. ffim&ff)W&^-y K 
fc?t*4^l4ia«i:»ffilXU*«J|^Lfc**. 
Sgt«ffiA*»/Hi:A*0i 50J:3£gW>tf)8teL"CL4 
3 . ^iitc iit, aK-V-f ^^tNMK>li4IKII(ctt 
A"f4 i 1 1 J: 0»4f 4««W^iG***«+ L. * 



(3 

3 

[0007] (wmmtft) ^m^smt. ±x&m 

[0008] 

[M**»-f6fcib^R]lMU:BW«itf** 10 

[0009] *amn i oc7)^f*na«. wmmw± 

[0010] *9S«o(> ^ 1 ofliNWWaii. 
ggtfcwc. iaHHEi:t«fi3«Jrfc:*«*f-'yr 
fcttux*-.— frfcttSU v70)&affl6?) 

Kwummzft oztttmtLtz tor* & . 

[00 11] 

[%^HM<0^®] J3LT. em*Jl^T*fHIJ*>»l 

S&njjOSfS 1 (7)HSS^®^ov^TJiia 1 -03 >Tfl§ 
atKWi . H 1 t±*l6 B Jco^ 1 WSOBBJBifc** »t 4 

*m&m.<mwm . 0 2 i-t**** * r 1 ottMa 30 

[ 0 0 1 2 ] 77 1UH 2 fcJflwcBWf 6 . 

Si_tfc*F0B*#JSU *0>ISB4)iMWFi: LT 

a 1 frtf-cjMfeWRSsivo**. 

5 OgS'l 7 H6 t omSlW^S-ff 3 fclfrfc SntP 

[ 0 0 1 3 3 XI— <T 3 (COOT li^m® 2 <fc 0 t,S 
IUS**-C*6 5Sn/9 5Pb»IWi/N^*4V^i 40 
WmMMifi2 0 -3 0 p p m/^WBttfl-5rtf fcjfl 

[00 14J *W*f-y7 , 10SS8«ff2fcX^— 

jlc-kim s mvftwmizxzmmx'mtoti. *m 
biiMmiztmztix^z,. 

[00 1 5 3 iM»K5liB3$:JBvvCRW*. Bit 
^fcliTrt'S-^SrtfSrJtltvcn*. BIMHK5«V<-yF 50 



1 1-214432 

4 

«4tt¥**f-yyi (3Brfil/CVi*5m«20>KI 

[00 1 63 AtyFtf4U. T 1 OiHiAV 

&KHMW-&fctf><c. CuJb{CAu/Ni.Xy**lt 
I/O**. *ii^ft&Sl<9®S«iN iil4)JgS#3~ 
5^m. AuffltfiJISteO. 0 2~0. 0 5;um-t*#j£ 
I/O**. 

[0017] XI— fm^-y F*7tt. §§S«ffi2 
•r3fcOK3aK££J:9 2aS4tt6*i&. 
<0%&. X*— *flp<? F*7*H4 ( 1 ) 
( 2 ) <9«k 3fc»*Wft. ;<0«^«4. 5§g«Si2i:* 
♦*<— t3fcO*S*Htt"t*. W>U j«Btl2i: 
9-3 t^ffl* { ^v^%&^E»S«5WiEI8<0§l 
& 0LKJ: -oty;^-l/^ F 6 CBHnr&«rH*& 

Wfttf-vrKox^— ^3«sj4sea«i2 

com* 9 1 V^-Ui/X F 6«)I8ajWfi<R£ 
[00183 IBKS«5{i. 1£W<7 F*4 fcx**- 

HafTJSMH^iy/i^-w^ f 6 x-mbii 

[00 1 93 ^f*Sli:tov>T<i±E^*f*f- xr 
It. E*»K5**ftHl*fllfcvriHlM-t. 3MS<* 

f - -y r i m&mmm 2 b wmmz 5 ±.<r» < 7 f m 

92b'*v F»4 bnffifctb. *Gm&mi/l&'yT 
1 fcBttfflR5 fcBIHtt^— 9-30BSCC J: 

*. 

[0020J v71b SttffiR 5 i: OSWig 

MO«!ffi14[6]±fc J: ViNWM- 7 7*1*3 J: VW&m®. 
5 IZB&Z tlX V *4 08Scoffiao^^>tcMittail8 T'^i 
it LT v ^ S . f}jhffifi 8 tc(i.»®{tttwx^ 4f x^tail 

[002 1 3 *$MH0820*H»»fc-3VvtliH6~ 

7 1 OVSH^ffiB . II 3 {4EfilS«0¥^«£f - ■•/ 7 
[ 0 0 2 2 3 7 7 1U1 7 trfflHTHWi . 

a i f£bx%mm^ixx\^h . «ffi«o±^ietis« 

5 omffiVN* 7 F 6 1 60«S«KrJf 3 fcA t S n t P 
btcOJt$^'6 : 4Wtt^<7)AyrT-5gem«Sl$r^ 
LTO&. 

[00233 tffl^t-/ FS8 1 1 (cotvCli I 
WK«llt|B|t*mT*4A 1 *SSB«&fcJ[M?« 
y 7^ ^;wiBoftJJBC*fe •& C u ^ A u tab' X 



5 

[0024] *m&i--v7i<7)mm&2bA'<— m 

{00 25 J img«5l2l28£JBVvCi)lsj§-t£. W& 

[00 2 6] A'.yKS84li. ^«sf-7ric7)^N>- 
rt'»fi£U^?iefg«S2*<3E^t}in, *»oft#5:3?* 
5SSi&5i«-r?.JtftH. CuifcAu/N i>-y*£ifc 
LT^S. £-&JIJI<DJI£l2NiJl<7)/?£#3~5;u 
AuJf«DiP${i0. 02~0. 0 5//mT^LT 

[0027] ^- f 1 Oli, £jglgffi2 i 0 h?tM& 

®5S«&#2 o-30pp m/'cmmm t'tm^ 

X^&. 

[0028] X^— f 1 0<9K£<Ot£5£fc:ovvCtig51 

[0029] ifiK*E5Ji. iJBcOVN' / Fg?4 1^^- 
0 J3WM^iV^-U^f 6T'$MlT^I>. 
[0030] ^#g»;:-?oTli±!eco¥£tt?- 77" 

f-yri±««SBM2i:SIW«5±WC-y K«4 
io*«Wi^i^«S2WNV*'£SltU 

ffi2fc^--yh'gB4tJ^-f&. fff)^£0^*f7 7 
1 kffiKS«5fclSIHHi^— 9-1 OOKSKi Oitefc 

[0031] imvMcf-yrihSttSfisfcom^iijc 

5 K#jSS*lT n 4 IUBW>«HWfcA tWjt«BI8 Tit 

tmix^i. 

10 0 3 2 3 ml mtmrnizm^tzz'*— 

KOV^TRW-T*. 09~01 2tf5HBBtJBV^TRW 

[0033] 09 77 1 OBrE0T'J>6 . S 
i 1 2±.£9rmi&*JM.l* **>0KO*MWH 1 fc I 
TA 1 &fc'T*1E«Bl 3jWMtSft"Cn*. ««1 4JJW- 
<7)S?#liS i Nl?o*stajK*'B?iEote«lJl(cS4>(c-?-o 

[0034] !mto+v7±Mm£A I.Cr.Cu 



(4) fcHTl 1-2 14432 

6 

? 'J y^ffitCJ: h H 5 4 x y f-v^LTifc* Lfc 

f. 0 1 0 4>J: o ictfi 1 4 is J: tta^— ♦fffl^ffi l 5 

[ 0 0 3 5 ] 0 1 1 li**— . 
mUteS-CAS 5 S n/9 5 P bMKj£/N^«)^ 

io — ttrntzmsu. u^xhi^mizm^Lx^- 

T 5 S n/ 9 5 P bSlt^i^^O^— 1 1 5 SrffiWc 

[0036] ®mw<-v*m&?h%&\t. A9» 

->mmz£r>x, WWKl 5a»tt£U: 

»*■*-*. 

[0037] ^WfttHl 23«Sf J: 3S£««i2 
20 HHHftLfc'J. *fctt*tt**>75 14 

JftU «i4±fc**Ay*3g(3B««2JWW-*. 

[0038] •3¥t«2tf3SaWJBfcfflvvtXt-'9-0 

[0039] 

30 T» fifi3ffimcfl6^§iemffi<0»S!:Ht*6v^i-!- 

C fc J: 0 . ^NW^K^^JfJWWSSse-t* . 
[0MWfSim>5:iKBJ] 

[H l ] *JMH*)Jlll ««tW«te*»t«*»fMaBt 

[122 ] *m<omi <r>%smmi,zmh*m+-v7 

40 WffiBT'AI) 

[E3] *mem 1 ^ouEWfcfeJtfcEiBaR^F 

[04 ] alc^Oflll OXtDmiC«(tiE(UHROX 

[05] *HBfl<7)m 1 OSUl0BIII(c«(t&Ett3IKOX 
^-tffl«^7 KSPOBrffi0T'J>4. 
[06] **W«»20||««!Bfc:tJ»t**»««fit 

[07] *mto*2039&0m£tsvt>*mito-v7 

50 



(5) 



11-2 14432 



8 



[as ) xmiw^crmMBmizm&mm&w 

izm& ¥$<to- •/ rmsmx-h s 

[Biol *^com i <r>%mmw<.— *<rm&K 

mn] ^m^i<r>%mm<7)^-^mw5 

mi 2 j wjomKonsfe^ffiiox^— 

w-*4*»** v nzgmmtmfS. ucmt* 
■mmmx'bi. 

[0131 mmii£m**m#&**mwm8t 



[0141 fia^StfcftS^f^lM^^-rBrffiHT' 

[0i5i m^mizmh^mte&mmmtiKt 



1 




2 




3 




10 4 




5 


stasis 


6 




7 




8 





[013 



[023 



[053 



eMitdtO 




•7**— »•/«•/ K* 



SKMSS 



□ o o o Qjy^\ 



o 



o o 



°° o o V\ 

□ o o o □ 



o o° A, fezi 





(6) ftgJWl 1-2 14432 



[06] 

1 1 X*— »/<v K« 



[07] 




051*— » 



Y/y//><//////7 / 




□ o o o QJ/\ 
o o 

°° o o \y\ 

□ o o o □ 



[01 2] 



[08] 



[01 1] 



□ O O O Q^A 

o 



o 



o 



- o o 'O'X 

□ o o o □ 





[014] 



2 1 l|l«|f* • 



[013] 




nttp:/AAftvw4jpdlj^ 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is related at the semiconductor device which makes connection 
between the electrode of a semiconductor chip, and the mounting pad of a wiring substrate using relation of connection 
between a semiconductor chip and a wiring substrate, and flip chip mounting especially using the pewter to connection 
between a semiconductor chip and a wiring substrate. 
[0002] 

[Description of the Prior Art] In the semiconductor device using flip chip mounting of the conventional technology, when 
connecting a semiconductor chip and a wiring substrate, in order to keep uniform the interval size when connecting of a 
semiconductor chip and a wiring substrate, JP,7-226422,A etc. is raised as a semiconductor device which used the spacer. 
[0003] The conventional spacer is formed and the structure of the semiconductor device using flip chip mounting is explained 
using drawing 13 and drawing 14 . 

[0004] Drawing 13 and drawing 14 are the cross sections showing the semiconductor device indicated by above-mentioned 
JP,7-226422,A. The structure of drawing 1 3 is explained. On the semiconductor chip 21, the salient electrode 22 and spacer 
23 which are fused at predetermined temperature are formed, and the small small salient 26 of a path is formed at the nose of 
cam of a spacer 23 rather than the spacer 23. A through hole 27 is formation ******** S o that the pad section 24 may be 
formed in the wiring substrate 25 so that it may correspond to arrangement of the salient electrode 22 of a semiconductor chip 
21, and it may correspond to arrangement of the small salient 26 of a spacer 23. A semiconductor chip 21 and the wiring 
substrate 25 perform electrical installation by the salient electrode 22 formed in the semiconductor chip 21, the small salient 
26 of a spacer 23 is inserted in the through hole 27 of the wiring substrate 25, and the semiconductor chip 21 and the wiring 
substrate 25 are positioned. 

[0005] The structure of drawing 14 is explained. On the semiconductor chip 21, the salient electrode 22 and spacer 23 which 
are fused at predetermined temperature are formed. The pad section 24 is formed in the wiring substrate 25 so that it may 
correspond to arrangement of the salient electrode 22 of a semiconductor chip 21, and the level difference 28 for regulating 
the position of a spacer 23 is formed. A semiconductor chip 21 and the wiring substrate 25 perform electrical installation by 
the salient electrode 22 formed in the semiconductor chip 21, a spacer 23 is contacted on the side to the level difference 28 of 
the wiring substrate 25, and the semiconductor chip 21 and the wiring substrate 25 are positioned. 
[0006] 

[Problem(s) to be Solved by the Invention] however, when the spacer which prepared the hole or the level difference in the 
wiring substrate, and was formed in the semiconductor chip side is positioned and the position gap with the electrode pad of a 
wiring substrate, a hole, or a level difference occurs, a salient electrode and electrode Bud are slanting like drawing 15 it 
will join By this, the stress to the connection generated by supplying to environmental tests, such as a heat cycle test, will 
concentrate, and the thermal-fatigue life of a semiconductor device will fall. Moreover, when position gap exceeds connection 
tolerance, that a salient electrode and electrode Bud cannot connect occurs. 

[0007] (The purpose of invention) The purpose of this invention is to offer the formation method of the semiconductor 
semiconductor device which can keep the interval of a semiconductor chip and a wiring substrate constant, and a spacer, even 
if it solves the above-mentioned technical problem and the position gap with a mounting pad and a salient electrode occurs. 
[0008] 

[Means for Solving the Problem] In order to attain the purpose mentioned above, the structure of the semiconductor device of 
this invention and the manufacture method of a spacer adopt the composition of the following publication. 
[0009] One semiconductor device of this invention is characterized by forming a low spacer and making connection only with 
other electric salient electrodes to them rather than it, or it is the same as the height of other salient electrodes to at least three 
places in the semiconductor device which connects a semiconductor chip through a salient electrode on a wiring substrate. 
[0010] Or another semiconductor device of this invention is the same as the height of the salient electrode currently formed in 
at least three places on a wiring substrate in the semiconductor device which connects a semiconductor chip through a salient 
electrode at the semiconductor chip at the wiring substrate top, it is characterized by forming a low spacer and making 
connection only with the electric salient electrode of the semiconductor chip of** rather than it. 
[0011] 

[Embodiments of the Invention] Hereafter, composition of the semiconductor device in the 1st operation gestalt of this 
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invention is explained using a drawing. About the 1st operation gestalt of this invention, structure is explained using drawing 
J_ - drawing 3 . The plan by the side of the electrode of a semiconductor chip 1 and drawing 3 of the cross section of a 
semiconductor device [ in / the 1 st operation gestalt of this invention / in drawing 1 ] and drawing 2 are the plans by the side 
of semiconductor chip mounting of a wiring substrate. 

[0012] A semiconductor chip 1 is explained using drawing 2 . An electronic circuitry is formed on Si and the electrode is 
formed with aluminum etc. as an external terminal of the circuit. In order to perform electrical installation with the electrode 
pad 6 of the wiring substrate 5 on an electrode, the ratio of Sn and Pb forms the salient electrode 1 with the pewter of 
composition of 6:4. 

[0013] About the spacer 3, the resin material whose 5Sn / 95Pb high-melting point pewter, or coefficient of linear expansion 
which is a refractory metal is 20-30 ppm/degree C is used rather than the salient electrode 2. 

[0014] The salient electrode 2 of a semiconductor chip 1 and portions other than spacer 3 are further covered by the inorganic 
film of inorganic films, such as SiN, by the protective coat by organic films, such as a polyimide, on it, and the exterior is 
insulated electrically. 

[0015] The wiring substrate 5 is explained using drawing 3 . When a wiring substrate is a resin substrate, the alumina etc. is 
used for the case at the base material at the ceramic substrate using glass epoxy, BT resin, the polyimide, etc. The pad section 
4 of the wiring substrate 5 is formed so that it may correspond to arrangement of the salient electrode 2 currently formed in a 
semiconductor chip 1 . 

[0016] The pad section 4 has given Au/nickel plating on Cu, in order for the salient electrode 2 formed with the eutectic 
pewter of a semiconductor chip 1 to fully get wet and to secure sufficient adhesion intensity. As for metal layer thickness, 
nickel layer thickness forms 3-5 micrometers and Au layer thickness by 0.02-0.05 micrometers, respectively. 
[0017] Two kinds of pad sections 7 for spacers are considered by setup of the height of the salient electrode 2 and a spacer 3. 
In many cases, the pad section 7 for spacers is formed as shown in drawing 4 (1) or (2). In this case, the height of the salient 
electrode 2 and a spacer 3 is made the same. However, when opening cannot be carried out to a solder resist 6 by leading 
about of wiring of the case where the interval of the salient electrode 2 and a spacer 3 is narrow, or the wiring substrate 5, the 
pad section of a spacer is formed like drawing 5 . In this case, from the height of the salient electrode 2, the spacer 3 height of 
a semiconductor chip 1 is low set up by the thickness of a solder resist 6, and is needed. 

[001 8] The portion is covered by the solder resist 6 except the pad section 4 of the above [ the wiring substrate 5 ], and pad 
section 7 for spacers. 

[0019] A semiconductor device is explained to be the above-mentioned semiconductor chip 1 using drawing 1 including the 
wiring substrate 5. The electrical installation of each salient electrode 2 on a semiconductor chip 1 and the pad section 4 on 
the wiring substrate 5 fuses the pewter of the salient electrode 2, and connects with the salient electrode 2 as the pad section 4. 
The semiconductor chip 1, the wiring substrate 5, and interval in that case are decided by the height of a spacer 3, and always 
stabilized mounting is attained, without inclining. 

[0020] Between a semiconductor chip 1 and the wiring substrate 5, it is closing by the closure resin 8 for protection of the 
circuit currently formed in the improvement in reliability, the semiconductor chip 1, and the wiring substrate 5 of a 
connection. The thermosetting epoxy system resin is used for the closure resin 8. 

[002 1 ] About the 2nd operation gestalt of this invention, structure is explained using drawing 6 - drawing 8 . The plan by the 
side of the electrode of a semiconductor chip 1 and drawing 3 of the cross section of a semiconductor device [ in / the 2nd 
operation gestalt of this invention / in drawing 6 ] and drawing 7 are the plans by the side of semiconductor chip mounting of 
a wiring substrate. 

[0022] A semiconductor chip 1 is explained using drawing 7 . An electronic circuitry is formed on Si and the electrode is 
formed with aluminum etc. as an external terminal of the circuit. In order to perform electrical installation with the electrode 
pad 6 of the wiring substrate 5 on an electrode, the ratio of Sn and Pb forms the salient electrode 1 with the pewter of 
composition of 6:4. 

[0023] About the pad section 1 1 for spacers, it is formed by Cu, Au, etc. equivalent to the best layer of the barrier metal layer 
at the time of forming aluminum and the salient electrode which are the electrode of IC, and the same material as wiring. 
[0024] The salient electrode 2 of a semiconductor chip 1 and portions other than pad section 1 1 for spacers are further 
covered by inorganic films or the aforementioned inorganic films, such as SiN, by the protective coat by organic films, such 
as a polyimide, on it, and the exterior is insulated electrically. 

[0025] The wiring substrate 5 is explained using drawing 8 . Glass epoxy, BT resin, the polyimide, etc. are used for the base 
material of a wiring substrate. The pad section 4 of the wiring substrate 5 is formed so that it may correspond to arrangement 
of the salient electrode 2 currently formed in a semiconductor chip 1 . 

[0026] The pad section 4 has given Au/nickel plating on Cu, in order for the salient electrode 2 formed with the eutectic 
pewter of a semiconductor chip 1 to fully get wet and to secure sufficient adhesion intensity. As for each metal layer 
thickness, nickel layer thickness forms 3-5 micrometers and Au layer thickness by 0.02-0.05 micrometers. 
[0027] The resin material whose 5Sn / 95Pb high-melting point pewter, or coefficient of linear expansion which is a refractory 
metal is 20-30 ppm/degree C is used for the spacer 10 rather than the salient electrode 2. 

[0028] About a setup of the height of a spacer 10, it is the same as the 1st operation gestalt, and height is formed according to 
the structure of the pad section 1 1 for spacers similarly to the salient electrode 2 lower than the salient electrode 2. 
[0029] The portion is covered by the solder resist 6 except pad section [ of the above / the wiring substrate 5 ] 4, and spacer 
10. 
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[0030] A semiconductor device is explained to be the above-mentioned semiconductor chip 1 using drawing 6 including the 
wiring substrate 5. The electrical installation of each salient electrode 2 on a semiconductor chip 1 and the pad section 4 on 
the wiring substrate 5 fuses the pewter of the salient electrode 2, and connects the salient electrode 2 and the pad section 4. 
The semiconductor chip 1, the wiring substrate 5, and interval in that case are decided by the height of a spacer 10, and 
always stabilized mounting is attained, without inclining. 

[003 1] Between a semiconductor chip 1 and the wiring substrate 5, it is closing by the closure resin 8 for protection of the 
circuit currently formed in the improvement in reliability, the semiconductor chip 1, and the wiring substrate 5 of a 
connection. The thermosetting epoxy system resin is used for the closure resin 8. 

[0032] The formation method of the spacer used for the 1st operation gestalt is explained. It explains using the drawing of 
drawing 9 - drawing 12 . 

[0033] Drawing 9 is the cross section of a semiconductor chip 1. An electronic circuitry is formed on Si 12 and the electrode 
13 is formed with aluminum etc. as an external terminal of the circuit. Further, on it, portions other than electrode 14 are 
covered by the protective coat 14 by organic films, such as a polyimide, and are electrically insulated with the exterior by 
inorganic films or the aforementioned inorganic films, such as SiN. 

[0034] the whole surface on a semiconductor chip - the order of aluminum, Cr, and Cu -- or it forms by vacuum evaporationo 
or sputtering Furthermore, a resist is formed in the whole surface, and after [ which removes resists other than the position 
which forms the independent electrode 15 for spacers in the field in which the electrode 14 and the semiconductor pad are not 
formed, uses a resist as a mask, and is depended on the sputtering method by the photolithography ] carrying out dry etching 
and removing, an electrode 14 and the electrode 15 for spacers are formed like drawing 10 by removing a resist with resist 
ablation liquid further. 

[0035] Drawing 1 1 expresses the state where the spacer was formed. When forming the spacer of 5Sn / 95Pb high-melting 
point pewter which is a refractory metal, a resist is applied to the whole surface, and opening is carried out, and by 
non-electrolyzed pewter plating, only the electrode 15 for spacers forms the spacer 15 of 5Sn / 95Pb high-melting point 
pewter, and exfoliates a resist. 

[0036] When forming the spacer of a resin, a postcure is formed and carried out by the heat-hardened type resin of the height 
which accepted electrode 15 and was set up for spacers with screen printing, and a spacer is formed. 
[0037] up to the temperature which supplies a eutectic pewter ball with a replica method after supplying a eutectic pewter 
paste with screen printing or applying hyperviscous flux only to an electrode 14 in order to form the salient electrode 2 as 
drawing 12 shows after that, and a eutectic pewter fuses at a reflow furnace etc. -- heating ~ an electrode 14 top - the salient 
electrode of a eutectic pewter - it forms two times 

[0038] The formation method spacer which the 1st operation gestalt used also about the formation method of the spacer used 

for the 2nd operation gestalt next is formed. 

[0039] 

[Effect of the Invention] In the semiconductor device which connects a semiconductor chip through a salient electrode on a 
wiring substrate, as explained above, or it is the same as the height of other salient electrodes to at least three places, rather 
than it, the low spacer was formed and only the salient electrode has connected with them. Even if the position gap with a 
mounting pad and a salient electrode occurs by this, it is lost with a spacer that a salient electrode and electrode Bud join 
aslant. A thermal-fatigue life is stabilized by the semiconductor device by this. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the cross section showing the semiconductor device in the 1st operation gestalt of this invention. 
[Drawing 2] It is the plan of the semiconductor chip in the 1st operation gestalt of this invention. 
[Drawing 31 It is the plan of the wiring substrate in the 1st operation gestalt of this invention. 

[Drawing 41 It is the cross section of the pad section for the spacers of the wiring substrate in the 1st operation gestalt of this 
invention. 

[Drawing 51 It is the cross section of the pad section for the spacers of the wiring substrate in the 1st operation gestalt of this 
invention. 

[Drawing 61 It is the cross section showing the semiconductor device in the 2nd operation gestalt of this invention. 
[Drawing 71 It is the plan of the semiconductor chip in the 2nd operation gestalt of this invention. 
[Drawing 81 It is the plan of the wiring substrate in the 2nd operation gestalt of this invention. 

[Drawing 91 It is a semiconductor chip cross section in the formation method of the spacer of the 1st operation gestalt of this 
invention. 

[Drawing 101 It is the cross section showing the state where the electrode for spacers was formed in the semiconductor chip in 
the formation method of the spacer of the 1st operation gestalt of this invention. 

[Drawing 1 1 ] It is the cross section showing the state where the spacer was formed in the semiconductor chip in the formation 
method of the spacer of the 1st operation gestalt of this invention. 

[Drawing 121 It is the cross section showing the state where the salient electrode was formed in the semiconductor chip in the 
formation method of the spacer of the 1 st operation gestalt of this invention. 

[Drawing 131 It is the cross section showing the semiconductor device in the conventional technology. 

[Drawing 141 It is the cross section showing the semiconductor device in the conventional technology. 

[Drawing 151 It is the cross section showing the connection of the semiconductor device in the conventional technology. 

[Description of Notations] 

1 Semiconductor Chip 

2 Salient Electrode 

3 Spacer 

4 Pad Section 

5 Wiring Substrate 

6 Solder Resist 

7 Spacer Pad Section 

8 Closure Resin 
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[Claim(s)] 

[Claim 1] The semiconductor device characterized by forming a low spacer and making connection only with other electric 
salient electrodes to them rather than it in the semiconductor device which connects a semiconductor chip through a salient 
electrode on a wiring substrate or it is the same as the height of other salient electrodes to at least three places. 
[Claim 2] The semiconductor device with which material of a spacer was characterized by being a refractory metal rather than 
other salient electrodes in the semiconductor device according to claim 1. 

[Claim 3] The semiconductor device characterized by the material of a spacer being resin material in the semiconductor 
device according to claim 1 . 

[Claim 4] The semiconductor device characterized by arranging in addition to the internal element formation circuit field of 
the semiconductor chip of the above [ a spacer ] in the semiconductor device according to claim 1 . [Claim 5] The 
semiconductor device characterized by forming the electrode corresponding to the spacer of the aforementioned 
semiconductor chip in the wiring substrate in which the aforementioned semiconductor chip is carried in the semiconductor 
device according to claim 1. 

[Claim 6] The semiconductor device characterized by forming a low spacer and making connection only with the electric 
salient electrode of the aforementioned semiconductor chip rather than it or it is the same as the height of the salient electrode 
currently formed in at least three places on a wiring substrate in the semiconductor device which connects a semiconductor 
chip through a salient electrode at the semiconductor chip at the wiring substrate top. 

[Claim 7] The semiconductor device characterized by being a refractory metal rather than the salient electrode which the 
material of the spacer formed in a wiring substrate forms in a semiconductor chip in a semiconductor device according to 
claim 6. 

[Claim 8] The semiconductor device characterized by the material of the spacer formed in a wiring substrate being resin 
material in the semiconductor device according to claim 6. 

[Claim 9] The semiconductor device characterized by arranging in addition to the internal element formation circuit field of 
the aforementioned semiconductor chip when the spacer arrangement formed in a wiring substrate carries the aforementioned 
semiconductor chip in a wiring substrate in a semiconductor device according to claim 6. 

[Claim 1 0] The semiconductor device characterized by forming the electrode corresponding to the spacer of a wiring 
substrate in the aforementioned semiconductor chip in the semiconductor device according to claim 6. 
[Claim 1 1] The spacer formation method characterized by having the process which forms the spacer of a refractory metal 
from the salient electrode formed in other electrodes in the process which forms other electrodes and the independent 
electrode which has not connected electrically in the field which does not form the pad of a semiconductor chip, other 
electrodes, and the independent electrode which has not connected electrically. 

[Claim 12] The spacer formation method characterized by having the process which forms the spacer of a resin in the process 
which forms other electrodes and the independent electrode which has not connected electrically in the field which does not 
form the pad of a semiconductor chip, other electrodes, and the independent electrode which has not connected electrically. 



CLAIMS 
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DRAWINGS 



[Drawing 1] 
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[Drawing 41 
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